In this research work, we have used a methodology which enables us to obtain qualitative indicators of human capital (QIHC) for 105 countries. This methodology relies on the potential to reconsider survey results comparatively by analysing the results of countries which took part in at least two different surveys. This allowed us to build indicators of comparable data concerning the quality of human capital in numerous countries and between 1964-2005: our results represent a valuable comparison to what has been done so far.
Introduction
Many studies have tried to estimate the extent to which education strengthens economic growth, and other studies have tried to check for the existence or not of an education production function. However, most of these studies tend to neglect the quality of education.
This paper aims to provide better information about education quality. We have used a methodology which enables us to obtain qualitative indicators of human capital (QIHC) for approximately 105 countries. Hanushek and Kimko (2000) designed international data on student learning achievement results for a 70-country sample. Lee and Barro (2001) researched determinants of education quality in a panel database which includes education input and output measurements for a large number of countries. Hanushek and Kimko (2000) combined available test results in mathematics and science as a single score for each country.
In comparison, Lee and Barro (2001) took into account results in mathematics, science and reading for children of different ages from 1964 to 1991.
Following a different methodology than that used by these authors, we have compiled two databases relative to education quality: the first is a cross-country database for approximately 105 countries and for the most recent year (database 1). The second is a panel dataset concerning the period between 1964 and 2005, which gathers all international surveys on children's achievement (database 2). This allowed us to obtain respectively 267 and 793 observations from database 1 and database 2. The main difference between our work and that of Lee and Barro (2001) , or that of Hanushek and Kimko (2000) , is that we have based our research on a larger number of countries (most of them with low or intermediate income levels) whereas previous studies are often centered on high income countries.
Data
Our data re-adjustment is based on eight international surveys on children's learning achievement (see Table 1 ).
Methodology
As there are eight international surveys analysing children's learning achievement, our study has tried to gather those surveys on a common scale in order to allow an international comparison of children's learning achievement across countries. We will fist present the methodology employed to obtain the cross-country database, followed by the panel database.
First, we selected countries which participated in at least two different surveys so as to establish a comparison between the surveys. The IEA surveys were chosen as reference surveys as they cover most of the countries and as the economic levels of participating countries are the most heterogeneous. We will present the general methodology as applied to mathematics. Note that we only used tests dated after 1995, because we wanted to obtain qualitative indicators for the most recent year. Therefore, to include as many countries as possible, we had to use several IEA surveys and not only the TIMSS 2003 survey. In order to assure a better comparison with the other surveys, we decided to use only data from grade 8.
We have therefore used three surveys in IEA mathematics (TIMSS1995, TIMSS1999, and TIMSS2003).
All the surveys were then adjusted to a 0-100 scale, with 100 as the highest possible score. Note that we did not adjust survey variance because we allowed for a possible difference in variance between surveys. While Hanushek and Kimko (2000) adjusted surveys in order to have a mean of 50 and pondered them by a (normalized) standard error, Lee and Barro (2001) preserved absolute means, without pondering tests with any variance indicator. In our methodology, we were faced with two options: if we chose a standardisation of surveys by variance indicators, we would suppose that all surveys between 1964 and 2005 had the same mean and the same variance ; on the contrary, if we did not standardise tests, we would suppose that mean and variance of tests can vary over time. We chose the second hypothesis because the number and the nature of the countries which participated in the tests are very different among tests. It will be noted that, despite this absence of standardization by variance of tests, we nonetheless have comparable results, due to the methodology of matching with "doubloon countries".
Starting from the TIMSS indexes, we tried to track countries which had participated in the TIMSS and at least one other survey. It will be noted that all the surveys include countries which participated in the TIMSS and at least one other survey. (Except for the PASEC survey which does not include the countries of the TIMSS survey † .)
We then proceeded to a matching based on the means of those countries which participated in at least two surveys (called "doubloons"); each survey was re-adjusted according to how closely it fitted with the IEA survey which was taken as a reference.
(2) Equation (2) records the operation used as to obtain the mean of the doubloons for each survey, which is noted
This was accomplished by calculating the mean of the results of the "doubloon countries", namely those which participated in both the IEA reference survey and the survey we want to adjust.
Equation (3) highlights the same operation as that performed on the IEA reference survey. We calculated the mean of the results for the "doubloon countries" of the IEA survey. In the next step, we calculated the transfer index from survey i to the adjusted survey according to the IEA reference survey. This calculation was made by dividing the mean of the reference x~ by the corresponding reference index, namely
As a result of these procedures, we were able to obtain all the re-adjusted results in mathematics referenced to the TIMSS survey. Moreover, for each country which provided adjusted results in several surveys, the mean of those results was calculated (see Equation 6).
We followed the same procedure for measurements in science and reading.
A part of the second database was constructed with a slightly different methodology. In order to obtain comparable measurements in skills over time, we adjusted surveys between 1995 and 2005 using the same methodology described above (with the difference that we did not adjust surveys to a 0-100 scale in order to have comparable indicators with surveys before 1995 and we did not calculate means of surveys as in equation 6 in order to distinguish test achievement over time). 
Results
The cross-country database obtained is based on 271 observations (104, 79 and 88 for mathematics, science and reading respectively). We constructed a general index (QIHCGeneral) which is equal to the arithmetic mean of the three subjects when available. The panel database obtained is based on 793 observations between 1964 and 2005. Data for the cross section database is annexed as an appendix (see Table 3 database. The mean analysis shows that the lowest mean is in mathematics (69% success rate), whereas a higher mean is observed in science (81% success rate). Reading is ranked at an intermediate position (72% success rate). The variation analysis between the subjects seems rather large. Moreover, the lowest scores differ by about 40% from the success rate in each of the subjects considered. 1964, 1970, 1982, 1984, 1995 
